Sonochemical degradation of aromatic organic pollutants.
This work examines the use of ultrasound to mineralize 4-chlorophenol, 2,4-dichlorophenol, [aryl-2H3]2,4-dichlorophenol, 4-chloro-3,5-dimethylphenol, 4-fluorophenol, 2,4,6-trinitrotoluene, 2-amino-4,6-dinitrotoluene and 4-amino-2,6-dinitrotoluene in dilute aqueous solution. Mineralization rates were determined as a function of substrate structure and concentration, bulk phase temperature, pH and the presence of co-solutes such as detergents and humic acids. All substrates were found to degrade sonochemically, as evidenced by the release of Cl- and NO3- respectively. Product analyses by GC-MS, HPLC, and micellar electrokinetic capillary chromatography (MECC) indicated mineralization with little formation of organic byproducts, a significant advantage over other remediation methods. Chloride release from chlorophenols was approximately proportional to substrate total chlorine content, irrespective of structural differences, and reached 80% of the theoretical limit. Fluoride release from 4-fluorophenol was ca. 10-fold lower than that of chloride from 4-chlorophenol. Changes in the bulk phase temperature from 9.5 to 34 degrees C, and 12.5 to 30 degrees C, respectively, were of little consequence to observed mineralization rates for nitroaromatics and chlorophenols. A significant mineralization rate increase resulted from sonication of 4-chlorophenol in acidified media. Additions of amphiphilic co-solutes resulted in modest, but statistically significant, sonolysis enhancements.